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mm^] mmm 

{.xi^m.-^t\rcmnii^m(^mitmmii. mmitmm\z^mvxj^m-^i^fcm2m 
mwmh. mtzmimm^m^m^mm.mmizmmi'Xi^m.-^tit^. i/vny^ 

hxm^-^nr^mm^ma^mitmmt.. mmitmmizmmi^xmm.^nr=.^2m 
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cii^^4] mm±izm^'^nr=.mimmmmii. mmi^Anmizmm 
LXM0z^nr=.mmi^m(Dm^tmm n , mm^t^mizmm, Lxmm^nr=.m2m 
mmmt. mmmimMmm'^m2mmmmizmmi^xm^^nr^. yvny^ 
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m^m6] ^m7hm<D^mmmti'^ 1 Oat. %j^±2 5at. %jetTT^-5 

^c^v^T, Br^SHlll^*M^;t^it^fSall2^»«M^«^^faim^m^co^5^c, 
mmmz^mmmit. pfjt< t^u^y^^^. ;v5^-'^7a, 

m^-^H^tt^iz. tyv ny^^m^^mt-t^mm^tf^mumimAmm^ 
m 2 mmn.m<Dmmm \z.m'm.-^nx\^^mm.mm.mmmm^^mx. f:L^mi^mu 
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g {c ^ V A T , frf fsm 1 * ;t tat am 2 tut Bim^M ^ ® ^ ic, 

mmmmn, mmmimMmm'^mzmAmmizmmLxm^^nr^.. i/uny 
I. ^ T , mmm i * ^ i± tatan 2 itmmmo^mmmxm^ ^ ti 
voh.. )iv^-^2^. >(^)v^2^. '^T.^^u. B±ti^^r^^m-ti^^m\tn^- 



3 



miiE# 2001-3009791 



#2000—063735 

e V ^ T , mmm 1 mAmm 1 1=. itmm^ 2 m&nm itmmm © mmm x-mm^ti 

nth. ^MTXimtLLxa^f^K ii^j'^^i:^^^^. -^y>^^;^, 3A;i/h, 

. m^mi 3] mu7bm(D^mmmti^ I oat. %je^±2 sat. %arx:^ 

mi^xmm-^nt:Lmni^m(Dmitmmt. mm^tmmKmmhxmm-^nr=.m2 
mMnmt. mmmimmmm'p^z^Mmmizmmhxm^'^nrc.. t^vny 
^ ^m^Ttm t-t^ mmm t^m-t^ mmmmmm&m^ ^mK.r=.^mi^mm(D 
m^:^mzn\<^x. 'pf^< n^av^/^. ;i/5^-i^7A, 4V^y'^^, ^t^^-^a 

^^yfy^^f^^mti-^^mitn^-mm(Dfxim^^m^^m^m^^x. laiB^i 
'pm2m&mm<Dmmmizm^-^tix\^^^'mmmmmmAm^^m^r^^m<^m 

W:<DmM:^mz^\,^x. 'pt£< t^j-^^i^^i^. -^yJr)v. nA;vh. "f-^yft^ 
mMt.f=. « tfff am 2 i: t&iH/m^^ CD {c t- -5 ^ ^ -e V ^ s r 
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[0 0 0 1] 
[0 0 0 2] 

-5= mXltQ 4 — 2 5 6Mtf^y h tt^ft ^ > ^ ;i/ (TagOg ) , 1 Gtf^y NOD 
RAM^CfeV^T^i, M;tli#^¥9 - 1 8 6 2 9 9 #<^fgJCsB«$ tlT V^ ^ j; e) 
^^3J>^yNfU P7A>5> Nn^^^i^ACBaj^STTigO^ :BST) ^(D^MiS^ 

8 9 8 8 l#<2ij#{CfB«$tlTVN€)i:e)'fe^^>^5;?;b=l>^$& (P bj^Z TyT 
igO^ ; PZT) ^©^M;()^^f^$4^TV^S„ 
[0 0 0 3] 

1:i^'Z-W:iir^^. ^3T% B ST^PZT^iC j:eM«^KtCSMt- -S^M^^ 

iM^'t^'fb $ -r V ^#^|Bf T' s ^-^ li, \ziB\^x mm t m^t^m t 
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(Rh) , ;b7=--'i7A (Ru) , -rUi/'-i^A (Ir) , (Os) , B± (Pt) 

^(DM±muniimit)V9--^2^ (Ru^Oy) ^pmit^ v t:^^/^ (i''xV 

[0 0 0 4] 

^^^#'K$:|§^L^V^:li:;6'^^^4^TV^^*^ $ &{C1 Gtf Na±(DD RAM 

^m^ti/vny (siOg) ^t(Dmm'\itf^^<. mzmmmm%^x(D-mummiz 

[0 0 0 5] 

^mAnmti/v ny^^m^^unti Lxm^^n^mmmii(Dmm'\i^\^±^ 

n^m^.-t^zLhLiz^^. :^mMo)^^izm(D-—D(DMmit. i^^gx^tc^t-t-s 
:^^^)^'msb^:r.t<Dxn^^^mi^mm^^^-t^^iiiz$):s>. ^mmit-^i^iz 

[0 0 0 6] 

^^mmmmmit. mMmmiimmmii(Dmm'\i<D^miz^\>^xm,Mm^^n^^ 
t^i-^) xmmLt^mmmmnm^ttyv nym ammm) ii(D^m'\itim^^m 
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izmtUir:^ Z. t *^*?*T'fe-5 r t *^*) A^o J^o * ZCD^^ta limit PAT (D ^ o ^ 
[0 0 0 7] 

t>%W^m7im\z\%. ^®M^^^*^^*MM®^tii: 1 o%Jt^JlM^^^v^:l 

[0 0 0 8] 

jcj:^i:, j^'yV^h. (Pd) . n»y>!r;i/ (Ni) . n h (Co) iQ^-a^^y ( 

Ti) ^m^^mt£i%(DiL\^xm\-f^z.t.ti^i:^^. "tx^xmzmmmma^^m^ 

^y^JVtim^tS-t.L\f^mM7r,mx&^:itti^t>:fy^^t^o 
[0 0 0 9] 

^ ^K^mmmm^cT^m^xit. zn^cDmuaTtmo^mMmmizM't^mum 
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at. %Ji^J:®aST-»1--5^i:*^ie^^T^y, ^*DS® J:|5g«ifi?J 2 5 at. %{c 
[0 0 10] 

. (pfjt< t^UV^J^, Jl-^-f72^^ ^^^^'it^^^ 

-^^^mitn^-mmcDftm^^m^nimt. mtuTimt LT^f>^< 

[0011] 

mmt. mmmimA^m'pmzmmmmizmmhxmm-^nrc. t/vny^^ 
mti^^m\tn^-'m.m(D^m^^M'^^^hL^fi^m.ii\^x^^^. 

[0 0 12] 

xm^-^i;\^r=.mmii^m(Dmitmmt.. mkitm\zmmhxmm.-^t\,t=.m2mM 
wmh. mm'mimmnm'^m2^mmm\zmmL>xm^-^nfc. 

, miMTx.mni'X^^yk^m-t^^ii^^mihhx^^^. 

[0013] 
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[0014] 

xmm^tircmmi^m(Dmitmmt. mm^tmmzmmLxmm^tir^Lmzmm 
mmn. mmmimmmm^m2n&mmizmmhxmm.-^nr^. i/v^y^^ 

T, mmmimAmmtrcitmmm2mAmmi:^. (i^-f£< ti^m^t^y'r-'y^. 
m^h^ V t:^^M^^^jt^mf)^^Mitti^ -mm <d urn- ^ ^m^m t l , mu^ 

itti^-mm<Dftm^^m^^:it^nmi:Lx\>^^. 

[0 0 15] 

j^A_h2 5at. %PJ.TX$>^;r.ii^nWit:LX^^^o 

[0016] 

mimmmmtm2mAmmt.(DmKmmi^m(DmiMi^t)'^m 
^^n^tt^iz. iyvny^^m^Tr.mt-t^mmmtimmmimAmm'p^ 
2nmnm(Dmmmizm^^nx^^^mmwmmmmm^^m^t^^^mi^mmiz 
fevNT, mmmimAm,mtr=.i>tmm^2mAmmtmmmmmii<Dmiz, 'P^^ 

s: ^m^5xm tt^ mm'\imi}m^ ^n. ^ r^mmm i mmmm 1. 1=. \tm 
m^2m-An.mt. 'ptii<}i^uv^h.. )\,^^^h,. ^^)v^h,. y^rT^^^hs 

[0 0 17] 
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[0 0 18] 

*^*#§B^ii, m\mmMM)L^2^^mM>L0^m\zmn.^m(DmY.m^i^'^y^ 

isvNT, trffBlli^»«=(l^fe«tuiail2^*«^li:trrfHiffi^lKi:c^p^tc, 

[0 0 19] 

2nmmm(Dmmmizm^^nx\>^^mmwmmmmm^^mK.r^^m^mmiz 
^VNT. mm^immmmt.t=.itmtim2^mmm^mmmm^ii(Dmiz. ^pt^. 

o 

[0 0 2 0] 

i^r^^^mit. mm±izj^m-^nr^mimMnmti. mmimmmmizmmL 
xm^^nr^mmi^mo^m^tmmt.. mm^tmmizmmLxmm^nr^m2mm 
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A, }iv^-K72^. -ru$/''^A, i^j^^-^zi^, B^fj^^f^^mti'hmitna-mm 

[0 0 2 1] 

xm^-^ titcmmi^mcDmitmm t , mm^tmrnizmm Lxmm^nr^mz^A 
mmn. mmmimMmm'pmz^MmmizmmLxmm-^nr^. tyvny^^ 

smiJ^^Mitn^-mmo^^m^'^mi^xi^^^ii^nnt. lx\>^^. 

[0 0 2 2] 
[0 0 2 3] 

xm^^nt^mmii^m<Dmitmmt. mm^tmmizmmLxmm-^nt^m2^M. 
mmt. mmmimAmm'pmz^mmmizmmLxmm^nt^. tyv^y^^ 

:&^{C^V\T, pfjt< H^UV^I^. ;i/7=--'?A, -rUi^'^^A, :t7.^^2^. Q 

mit-( u t^^ ^^fi■^^^r£^mf3^^m^tn^-mm(Dm^^m 
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[0 0 2 4] 
[0 0 2 5] 

MMMMlZ^tlit. ^^^c^ttliD R AM (Dynamic Random Access Memory) (7) 

^mi^mm (dram) iyvnymm.i(D^^(Dr^y^-{^mmiz.mm^H 

feMOS (Metal Oxide Semiconductor ) M<D h y d( 2 t.. ^<D±^\HZM 
[0 0 2 6] 

^^u-fe;i/3S#^M'r-^€.Mo s h^>>:;;^.^ 2tt, y-hm^S5, h$fe^ 
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4^TV^Sc MO S h^yP^^ 2(D±m^it^n^Mo ^VlZLX, m^itBP 
SG (Boron-doped Phospho Silicate Glass ) S O G (Spin On Glass ) 
1^. fe§V^^±CVD (Chemical Vapor Deposition ) ^ 5^T'?^^ L ^ 

z/vnymitm^pmitm^ij^^^^^mmmmmo^mmmi 2a ij^mm^nr^^^^ 

o 

[0 0 2 7] 

MO s h^yi^:^^ 2 ^mommmi 2a (Z)±sNcij:, mmmmmmAm^^ 

Mi: LT?^fig$tlTV^S„ -^Ig^aM^Ml^^^S {i, MO S 2(Z)ffi 

m2nmmmi 7^mMLr=.m^Mxmm^n. ■^<D±mtm\^<mmmmmx^ 
pv ziym^tm^-^^fjt^mmmi 8xmt>nx^^^o 

[0 0 2 8] 

UTV^-5r il-e&^o -r^fe*)*.!! 5^||2^4«M1 7 tt, (J^f£< 

t.=hUi^K;J^ (Rh) , ;i/^-H7A (Ru) , ^^Ji^^A (Ir) , :tX^'t;A (Os) 

, (pt) •fy-^it^fji^mti-^'^mitti^-mmcD^m^^m^^mt.-t^ti', ^f=. 

itmitJlv=-=-^2^ (Ru^ 0 y ) , mit^ V V^h. (Ir^ 0 y ) 

Pd) , (Ni) , ZlA)\^h (Co) , (Ti) 

1 Oat. %£)l±2 5at. ro^^^T^aST'-^^ LT Vn^„ 

^m^jr.m}i\tm^^<^^tixyi^^7tm^msm\.. ^m^m^t.\tm^^<^ 

[0 0 2 9] 



1 3 



aJiiE# 2001-3009791 



#2000-063735 



[0 0 3 0] 

^n^mu^miz^^r^<D^oizmit^^te^^^^mt!miy^=L u-t/myiz 

K^-i-i^^^y^X (Journal of Applied Physics) ®|| 5 4 ^ (1 9 8 3 ^^^?) 
(7)4 8 6 4 ^.~Vti^ih4 8 7 8 ^ JCfHj^ $ tlT j: e> iC, M^r^^T^ 

M;tl^-r >^-:^^>3•:^;l/S^'■V-■^-;l/:^y>'^^'5^^- (Intern 
ational Journal of Fracture ) (Z)||6 6^ (1 9 9 4 ^|§^f ) ®4 5^^— 
P> 7 0/^-i;^'^T'^cmHH$tlTV^-£>„ a. U-->a >T'li, ^iS^Mf^SP 

> 5/ -V ;i/(Z)*tt^n M D -5 r J: o T U 5: ft^ b 7t o 
[0 0 3 1] 

±IC9 0 OKXmmL. 3 0 0K^-(??$-£|I-t-5i/^^ V-i:/3>$:irfo;t#-^® 

, j'^'^t;p^2^(DmmizM^^it<m:^^j\y^<Dmt^^Lr^mx$>^. 

M tt»5t:^ 5: ^ 55i V ^ ;b 5^ A m h A i: ® ifJII X :^ ;i/ di^ u jjyT 
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m(Dmm^i)^^micm±-t^^t.f}^tD:fy^^o rti^Ei3^iii4;b^^, mn^mco 

[0 0 3 2] 

-^y>^;W (Hf) , i;;i/nr.'^7A (Zr) fej:t)fU> (P ) (Z) 

:^;i/dEJ (Eg_gi) #^*D5t:*^ U n (E) 5:^^ 

^^ii-r-5i:bT'&y, Mtt, mMm(j^v^)ziym\m.\zn-t^\%<m^%)\y^x 

^^5t;^i:$/U =i>ii®^'^x:^^;i/ai?(Z)j^2^jgA_h"t?&^^^tc, iti$:-^^-r 
(D >> U n > ^^bM {C^i- ^ Sg^ffi # {C [«I± $ it ^ ^ ;^)^SPT' ^ 

i/Vl/ n - A *^^^'f4 fBl_h -e -g) o 
[0 0 3 3] 
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[0 0 3 4] 

^■t^m&mmm^m^tyvnym±iz9 o o K-efigi^L> 3 0 oKtx-^^m-t 
o mmitnAmmm^m'fttyvnym^s nmtLt^. siicM^tie j;e){c#® 

[0 0 3 5] 

5 2it.%^m-t^mAmmm^m^tyvz2ym±iz9ooKx^mL, so ok 

0 oKtxii^m'r^iy^=LU-i/Hy^n^r=.ff^, ^(Dn^x^'maTbmti^pji 
mmm^<DmM7x.mt>^ vjm-^ a^jw 2^x&^ t mmma^m^mmz^i 

t.(Dmti^iz^\i^^t.t>'^mif^n^o mm> jvy^-^2^(Dm^^mt^^y(Dm^ 
^m(Dmitmb%x&v. "tmzMLx^v^-^i^om^^^mizM-t^tyjvn- 
rpA'pj^y-0 2^(Dmi^^m(Dmit'tti'etimi 9%t.mi s%t\^^o 
^VN„ :in^<Dzii^mt.^x:^mmBmmti^m^i^r=.i^^izj:^t.. mmm(7y 
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[0 0 3 6] 

mmm^m^tiyvnym±icmm.hr^m^it. 06ic^L^i:^u, mmj&miz 

V N T li^»«^iM(Z)M^^iB^J tt^MI'J ic SL ti T V ^ ^ o Ji« liMim IciB^j 

m mms nm) ^mitiyv^ym mm3 nm) ±(C9 0 0 KT-^gMb, 3 0 
0K^x'^w-t^i/s,=L iy->y3y^n^r^m^(Dmmitm8a:>j:ox$>^a m 
izM^^n^^oiz.. ^mmmm(Dm^mmitm±i^x^mmmx$>ij . z<Dm^£ 

[0 0 3 7] 

1^L>X^i/^=LV-Z/^y^n^£'ct=.. ^;(lD7t:^©-g-WS7b^ 2 5 at. 

^nis^ioti^^tc.. tt^. muufbmtLxmm(D^m^nmmiz.^m-^ii:x^mm 
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[0 0 3 8] 

0%$:^i;i;&V^r h7b^^fe^tl-5o — ^AD^^®-^^SlCo V^T li, 2 5 
at. %$:®x.'S;Vx3^*^^«?)^tl-5= "r?&*3t>^*D^^{C{i, -e(7)i> U ii>{C^ 
•t^m'^:i^:^JV^ti^±m^7x:mtyVz2yii(D'^^:Ji^^JV^(D2m&.±X&^Z. 

^^xj^^(Dm^^mti^^mm7tm(Dm^^^mzMi^x i o%^^^±M^e>^v^ 
\tmi Oat. %i;A±m2 5^t. %&.yv&^^iit)'^mi^t^n^. 

[0 0 3 9] 
[0 0 4 0] 

i^TT'timi ^C^LfeDRAM©^Mg|J®i^^tX@^CoV^T|lI9 jb^e>llll 2 

±ic^^-5>iim4, h ^ ^ 2, mmm^. -^^^lo. zr^^iz. \f^y 
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1. mmmi 2 a, 4 ^m^h. mmmi 2 a ii^m-ii^i 4 

(DmMitit^^m^Mm (Chemical Mechanical Polishing : CMP) ^^"e^ 

mmm 1 2 b ^m^-t^ mi o) „ Mv^T, 1 2 a 1 4 

#IH2b®S®{C, ^iU^^^ bT5^^5f 1 Oat. %JS^i:2 5at. %Ji^T® 
(01 1) c ^O^-^, XA^y ^?5fe{Cl±, ^tl-e^^bT^l^l 5 a®im^M 

c^;v^„ ^feMi 5 a®3&^^5c^;&v^bi#^TO^c^i, jvv^-^j^^jv^-yy 
[0 0 4 1 ] 

^kV^T^ mi 5 a^^Pj^J^^^fCJ^^^tlfc^^^^^SP^^^rMAlfCMP^^^JCi 

ulg?v^TTgp«^m cmimmmmmi 5) $:?^^-rs (012) „ ^cDx^tc 

feV^T)ll 5 a CDriie^JR 1 2 b (C^i" §gB«'^^*':^£V^ i:, 1^1 5 a 1 2 

h-fy'^mii'^tl^t^/^^ h^^;b&^D^BT|g'[4*^fe-5. b;&>L:*:^^T'liMl 5 
atC^iP5rmi:LT^^>?: 1 Oat. %i^±2 5at. Vo&.TCDmmX'^m^'^^ 
*\ &'5>v^^i^^xz)f^fi^cy^°^s;'^7A, zi^i;>^r;i/, =iA;i/ NfO-fpTti*^?: 1 0 at. 

%J2^±25at. %JeAT®^iS"e'^^$it-g)4;e)^cLTv^^<z)-e, msa^M^ 

mi 2 b(Z)gg«tt5::^i|ii{CfBj_h$i±SZ:^7b'JT'^-g>„ 3®fei?)CMPS^^}C 
mi 5 a®g|J^^|^^Xg^C^V^T^■r^^m 1 5 a (H 1 ^MMIK 1 5) jb-^ifife 
i^mi 2 b*^^i^I*^tl-5i:v^e)r.0®$:3^:^6U{c[5&<^r i:;^^T'^^o 

a)x@fcfcv>T=b, iii^*s#mi 5cD$e^mi 2 btcptif-r-s^^'f^T^j^^ti-s 
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[0 0 4 2] 

AU hUy^^J^ ( (B a, S r) T i O3 : B ST) ^^^ymt/JV^ 

(Pb (Zr, Ti ) O3 : PZT) ^®M«#*^T'^»M«f2fsM 
itmW 1 6 ^iS^c VD^£fe-g>v^^il/-if r^"l^-S/a >iS^{c j; y 

i O2 ^©^1^1^ 5: ii^b. Ell {C^bfeDRAM(Z)^M^I5(Z)^7t§:^iSo ^tl 
[0 0 4 3] 

1 iimm^jtm^-v^-to m^vmnzi5n^iim-(Dm^^nLx$>^mmtm 
-fmrnizm^-^nrMosmo^h^yVTs^ 2 i:, ^(Z)±giJ{ciH«^4xfe'ff 

[0 0 4 4] 

xj^mmizitm^itiyv nymitmfj^^^£^mmm9-/f^m'^^nx^^^. mos h 
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[0 0 4 5] 

MO S h 2 ^mommm. \ 2 a ®±SPlCli#fg^«M^*^^^3:*^ 

2 0, m 1 ^*«^ 2 1 , MmmM-^^\^\-mmm.'<&.^M-t 

o ■ 

[0 0 4 6] 

*lll6?^ffiJC^V%Tt), lll^*M2 1 ^;^lil|2^M®2 3 ^^\^\tz. 
^m2^*m^2 3 li, ^i>;&< ^=fe;n2;>''t7A, ;i/5^r.i^7A, >fU5/''t7A, ^TX^ 

fj^^t^^m^^^mjitn^-mmcD^im^ 1 oat. %&.±2 5at. %j2AT®asT' 

[0 0 4 7] 

arte, HI 3 {C^^L^D RAM®±MSP^^S^itX®^COV^TIlI 1 4^^^|2I1 

mmi±izm^^mm4.. h^yv^^2. mmm^. y^^io, y^^*i3 
, tf^y 1, mmmi 2 a, ^msj^i 4 ^rj^^^b, mmmi 2 a 
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jcs i Og miz^^mmm^ 5 ^mm-t^ 014) „ m^^x. mm^z 0 tm 
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